Bisphosphonate incadronate inhibits maturation of ectopic bone induced by recombinant human bone morphogenetic protein 2.
To determine the effects of a bisphosphonate on the quality of bone morphogenetic protein-(BMP-) induced bone, incadronate was administered to rats in which subcutaneous ectopic bones were induced by recombinant human BMP-2. Incadronate (1 microg/kg/day) was administered to rats carrying the BMP-induced bones three times per week, from the 3rd to 7th week after BMP implantation (incadronate group). Aliquots of phosphate-buffered saline were administered in the same protocol without incadronate to the control group. During the 3rd, 4th, 7th, or 10th week, the BMP-induced bones were removed and observed by contact microradiography (CMR), H&E staining, enzyme histochemistry for tartrate-resistant acid phosphatase (TRAP), and immunohistochemistry for cathepsin K. By 3 weeks when administration of incadronate began, woven bones formed in the periphery of the BMP pellets and osteoclasts were attached to these bones. At 4 weeks, in both the incadronate and control groups, bone formation advanced inward. However, in the incadronate group, poorly calcified areas, corresponding to the remaining BMP pellets, were found in the middle areas of bone formation, whereas osteoclasts decreased when compared with those of the control group. During the 10 weeks, bone marrow was formed and the characteristics of lamellar bones, in which the lacunae of small osteocytes were regularly arranged, were noted in the control group. In contrast, the poorly calcified areas were still present up to 10 weeks in incadronate group in which the osteoclasts were also scarcer than in the control group. These findings suggested that osteoclast-mediated bone resorption was inhibited by incadronate administration, and that immature bones including the BMP pellets remained for a long time, indicating that the process of bone maturation was blocked. The possibility of using incadronate for the purpose of inhibiting osteoclastic bone resorption was confirmed, but further study is needed before clinical application.